This paper assesses the impact of three methodologies of food data collection on the welfare distribution, and poverty and inequality measures in Niger. The first methodology is a 7-day recall period, the second one is a usual month, and the third one is a 7-day diary. The paper finds that there is a difference in the distribution of welfare between, on the one hand, the two first methodologies (7-day recall and a usual month, which give results close to each other) and, on the other hand, the 7-day diary method. When considering annual per capita consumption, the 7-day diary lags the 7-day recall by 28 percent. This gap is not only at the mean of the distribution, it has been found at any level. These differences lead to differences in poverty and inequality measures even when alternate poverty lines are used. This study underscores the problem that many developing countries face when it comes to monitoring poverty indicators over time where different methodologies have been used over the years.
INTRODUCTION
As 2015 nears, many developing countries are assessing whether they have achieved the Millennium Development Goals (MDGs) first goal of halving poverty from its 1990 level. This process inevitably brings up the issue of monitoring poverty indicators, questions about the indicators themselves, and the methods used to measure these poverty indicators.
Monetary poverty indicators can be computed using either income or consumption. Each of the two variables has its own advantages and disadvantages as a measure of living standards.
Income translates the real resources of the household at a particular point in time. In addition, it is possible to assign particular sources of income (agriculture, non-farm enterprise wages, pensions) to particular members of the household; giving the possibility to the analyst to work on intra-household inequality to some extent. Income is, however, very difficult to measure in developing economies where most of the active population derives its income from agriculture and other non-agricultural self-enterprises without using any accounting practices. Moreover, income can fluctuate from year to year because of different shocks, particularly in rural agricultural societies. Consumption is not closely tied to those short-term fluctuations and is smoother and less-variable than income. In those situations the ranking of households by income is less robust than the ranking by consumption (Deaton and Zaidi, 2002) . As such, consumption (food and non-food) has been the standard variable to measure monetary poverty in developing contexts.
Food consumption is computed from information on how much food the household acquired from different sources (market purchases, home production on farms/gardens, and gifts or in-kind payments) in monetary terms and/or quantities. Methodologies of data collection can differ in many ways. They can differ between diary and recall; on the duration used to report household expenditures; on the list of items about which the data are collected (in the case of recall). Each of these elements affect the distribution of the expenditure and the methodology chosen has an effect on the distribution of expenditure, and therefore on the poverty levels (Lanjouw and Lanjouw, 2001; Tarozzi, 2007; Beegle et al., 2010) .
Niger is a case study of difficulties in poverty comparison due to differences in survey methodologies over time. Between 2005 and 2008 , the Institut National de la Statistique (INS) of Niger implemented two national household surveys that have been used to measure poverty for, among other purposes: (i) monitoring poverty and reporting on the progress towards the MDGs; 2 (ii) assessing the impact of public policies to the poor; and (iii) targeting the poor (INS, 2006) .
The "Questionnaire des Indicateurs de Base du Bien-être" (QUIBB) was fielded in 2005. This survey collects food consumption information by the usual month approach for a comprehensive list of food items. The strategy of data collection consists of getting the usual monthly expenditure of each item and the number of months the item is consumed over the last 12 months. The second survey is the "Enquête Nationale sur le Budget et la Consommation des
Ménages" (ENBC), which was fielded in 2007/08. This survey uses a 7-day diary to collect food consumption information from all sources.
In 2011, INS decided to institute a third survey which will be used as a baseline for future poverty monitoring. The third survey is the "Enquête Nationale sur les Conditions de Vie des Ménages et l'Agriculture" (ECVMA) , an effort coordinated with the country's National Strategy for the Development of Statistics (Stratégie Nationale de développement de la statistique or SNDS) to support a new round of poverty estimates. The ECVMA methodology of data collection was conceived to take into account two constraints: the seasonality in household consumption and, the fact that agricultural data should be collected both during the planting and harvest period. Seasonality is likely to affect consumption. Niger is a rural country, and we expect that consumption will be high in the period after harvest and low as we move away from the harvest period.
The methodology used for collecting food consumption data for the ECVMA is a 7-day recall. The original idea was to use the same 7-day diary methodology as in 2007/08 in order to avoid issues of comparability of poverty indicators between the two surveys but this could not be done for at least two reasons. First, the enumerator would have to collect consumption data daily (this is true particularly in Niger where the literacy rate is low) and he would end up administering fewer questionnaires during the same time period than he would have for the 7-day recall. Second, the survey had to be conducted in at least two visits in order to collect agricultural data for the planting, and the harvest period. As a result, the idea of the 7-day diary was dropped, and the 7-day recall was chosen with the thinking that its methodology being close to the 7-day diary, it would produce more comparable results.
But we know from the extensive research cited in this paper that the specific design of the questionnaire can influence the data collected. When measuring poverty and comparing poverty measurements over time, it is difficult to know how to interpret differences between poverty 3 levels. Do these poverty measurements differ because of differences in the wellbeing of the population or because of differences in the methodologies? Comparing the three methodologies used in Niger through an experiment brings at least part of an answer to this question.
In preparation for the 2011 ECVMA survey and the changes in consumption measurement, an experiment was organized and conducted during the pilot survey to provide data using the three types of the methodologies implemented in Niger. The objective of the experiment was to assess how much of the differences in poverty indicators in Niger might be attributed to differences in data collection methodologies. The first methodology is the 7-day recall, the second one is the usual month and the last one uses a 7-day diary. We find that there is a large difference in consumption and poverty between the first two methodologies (which give close results to each other) and the 7-day diary method. The annual per capita consumption from 7-day recall method was, on average, 28 percent higher than that of the 7-day diary. Obviously, these differences lead to differences in poverty figures; and any analysis of poverty trends using different surveys with those methodologies, without some corrections, probably leads to errors.
The rest of the paper is organized as follows. In Section 2 a literature review is presented.
Section 3 provides a description of the data, including the way the experiment has been implemented. Section 4 explores the impact of the methodology used in data collection on the distribution of economic welfare during the period reviewed and discusses the consequences on poverty and inequality. A conclusion follows.
SURVEY DESIGN AND CONSUMPTION DATA: A LITERATURE REVIEW
Measurement issues are at the heart of data collection. Regardless of the information being collected -employment, income, expenditures, mortality, etc. -the way that the data are collected matters for the use of those data. Measurement issues encompass all aspects of data collection. Among those issues, one can cite the level at which to collect the data (individual or household), the period of the year data are collected (employment and some other variables are affected by seasonality), the person who is providing the information (the individual him or herself or a proxy respondent).
To illustrate the influence of the methodology and the time of year in which a survey is administered on the statistics one can compute, we consider the proportion of the population not involved in the labor market and the percentage of people in each branch of activity. These are 4 simple statistics to produce from any household survey. We remain with the example of Niger.
When using the 2005 and the 2011 households surveys in Niger, we find that in 2005, 46 percent of the active population (people older than 15) are not involved in the labor market and nearly 56 percent of the ones involved work in agriculture. The same statistics using the 2011 household survey are 20 percent not working and 77 percent of those in the labor market were involved in agriculture.
To be able to interpret the changes in those statistics one has to know that in 2005, the fieldwork was done from mid-April to mid-July, at the end of the off-season for agriculture when many people in the rural areas are still inactive; moreover, the reference period for employment was 7 days, which excluded all jobs done during the remainder of the year. In the 2011 household survey, the fieldwork was done from mid-July to mid-September, at the beginning of the agricultural season and the reference period was the year.
The debate over the best method to collect expenditure information has been considered a problem since the start of the Living Standards Measurement Study Program (Saunders and Grootaert, 1980) . 1 Expenditure data (and particularly food expenditure) can be collected using a diary or recall. When using the diary approach, one has to determine how long the data have to be collected (a week, a month or longer). In the case of the recall, a list of items has to be determined, and the recall period has to be defined. For both methods, the time of year when the data collection occurs can be an issue, except if data are collected all year long. Because of those different issues, each method presents specific challenges. A body of research has been conducted that shows clearly that the method used to collect data has an impact on the results of analyses done using the data.
We first consider the diary method, which, if well implemented, one would expect to yield results closer to actual levels of households food consumption. First, there needs to be a respondent in the household who is literate and can record the entries in the diary. If no one in the household is literate, the interviewers must assist in completing the diary which blurs the line between a diary and a recall survey (Beegle et al., 2010) . Second, diaries must be left with the household and picked up after the recording period is completed. This can pose logistical problems for the interview teams in making sure that someone collects the diaries and sends them for processing. Third, the use of a diary alters interviewing. It reduces the amount of time 1 For more information on the LSMS program, go to the web site: www.worldbank.org/lsms.
that the interviewer spends interviewing the household, but may increase the amount of time that the interviewer spends traveling as s/he has to make an extra trip to the household to pick up the diaries. In addition, the interviewer may need to spend time helping illiterate households in filling in the diaries (Deaton and Grosh, 2000) . For this last reason it turns out that in practice, in illiterate households, diaries become more like short recall surveys.
In testing the accuracy of data collected from diaries, several studies analyze changes in recording over time. McWhinney and Champion (1974) observe higher first-week expenditures in Canada; the first-week expenditures averaged 8.3 percent above second-week expenditures, and that has come to be accepted as a fact of life in record-keeping surveys. Wiseman, Conteh, and Matovu (2005) show that two-weeks diaries provide satisfactory estimates for food consumed at home, but are deficient in food consumed outside of the home. In addition, missing or unclear data may be difficult to resolve. If researchers have to go back and clarify entries with respondents, the data soon become retrospective and subject to recall biases.
The recall period also impacts the distribution of consumption. The choice of the ideal recall period is among the most important and difficult design issues for the consumption module. Longer recall periods are better than shorter ones for measuring the distribution of consumption because averaging consumption over many days eliminates the randomness of some of the household's day-to-day purchases that have nothing to do with its standard of living (Deaton and Grosh, 2000) . However, people find it harder to remember more distant eventslonger reporting periods lead to more forgetting, at least for common purchases like food (Deaton, 2001) . It is a well-accepted assumption that the longer the recall period, the greater the likeliness of recall errors, but the longer the recall period, the more possible it is to cover a larger sample of transactions for a given number of interviews, and therefore for a given field cost (Scott and Amenuvegbe, 1990) . Shorter recall periods may help the respondents to report more accurate information, but there is also the problem of "telescoping" in which respondents report events that lie outside the reference period. Telescoping appears to behave such that the more frequent the event, the greater the likelihood of confusion about dates (Bradburn, 2002) .
Therefore if a household has some food items that are purchased frequently, a purchase may be recorded in a recall interview even if that purchase is not made during the specific recall period.
The different survey methods affect estimates of the composition of expenditures as well as the estimates of average expenditures. The average food budget share may change depending 6 on the data collection method, and the food budget share plays an important role in the calculation of poverty lines. Therefore, the poverty line, and the measured poverty level, may depend on whether the expenditure data are gathered by the diary method or the recall method (Gibson, 1999) . Tarozzi (2007) cites studies of poverty comparisons in India drawn from a number of cross-section surveys with changes in recall periods that show that when comparing over time, compensation methods need to be used in order to make up for the changes in methodology. His study shows that in urban areas, the poverty decline is consistent with the official estimates from the Office of Statistics, but that in rural areas, one-third of the measured decline in poverty is a statistical artifact. In El Salvador, Jolliffe (2001) compares poverty numbers using different questionnaire designs and finds that estimated levels of consumption are highly sensitive to questionnaire design. This leads to differences in the calculation of poverty based on the different questionnaire designs. The measures of absolute poverty are significantly affected by the differences in measured consumption levels. Measures of relative poverty do not show significant differences based on the questionnaire design, but the geographic distribution of relatively poor people is significantly different across the different questionnaire designs.
The three national household surveys conducted in Niger between 2005 and 2011 face some of the problems outlined above, making it difficult to track poverty over time. The experiment was conducted to inform the debate on poverty trends in the country.
THE DATA

Description of the experiment
The data used in this paper come from an experiment conducted as part of the ECVMA pilot survey. The purpose of the experiment is to understand the implications of the alternative survey designs on measuring food consumption and poverty in Niger.
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This survey consists of three questionnaires. The household questionnaire collects information on household demographics, education, health, anthropometrics, employment, nonagricultural enterprises, dwelling, durable goods, access to social services, non-salary income, transfers and remittances, and food security. In addition, food consumption and non-food expenditure information is collected in the household questionnaire. There is an agriculture and livestock questionnaire that collects information regarding the household's crop activities and livestock. Finally, a community questionnaire is used to collect information on the areas around the households selected for the survey on topics such as access to infrastructure and availability of services. The community questionnaire also collects price information that can be used to make regional adjustments to the welfare measure.
As noted above, the ECVMA pilot survey was conducted (in addition to the usual testing of questionnaires, and data entry programs to be used in field work) to evaluate the quality of food consumption data collection methods. For that purpose, the pilot needed to be conducted on a representative sample with a certain size. A nationally representative sample would be too disperse and would have increased the costs of data collection. Knowing that the further away from the capital Niamey the higher the transportation costs, the pilot survey is conducted in urban and rural areas near Niamey.
The final sample size, 648 households, is chosen both for financial and logistical reasons.
The geographic scope of the operation is limited to Niamey, the capital city, and Tillabery (urban and rural areas), the nearest region. The sample is drawn randomly from the 2001 population census, excluding enumeration areas (EAs) already selected for the main survey. The sample is drawn as a two-stage random sample. In the first stage we randomly draw the enumeration areas (24 in Niamey, 12 in urban Tillabery and 12 in rural Tillabery). In the second stage, we select randomly households from updated household listings in the selected EAs. Nine households are selected from each EA in Niamey and 18 households in each EA outside of Niamey.
Within each EA, households are randomly assigned to one of three types of household questionnaires. Questionnaire 1 collects food consumption data using a 7-day recall method as in the ECVMA. Questionnaire 2 collects food consumption data using usual month methodology of the QUIBB. The last third of households receive Questionnaire 3 which collects food consumption using the 7-day diary method of the ENBC with 7 daily visits to the households.
Questionnaire 1 (7-day recall) includes the complete household questionnaire as will be used in the full ECVMA survey. Questionnaire 2 (usual month) and Questionnaire 3 (7-day diary) have lighter household questionnaires excluding the modules on health, non-agriculture household enterprises and non-wage revenues. Households are randomly assigned to one of these three types of household questionnaires, with one-third of households in each EA assigned to each of 8 them. Thus in all three strata (capital city, other urban, rural), one third of the households (72 households) receive each type of questionnaire.
The data collection is organized into teams. A team consists of a team leader, three interviewers, a data entry operator and a driver. The workload of the interviewer consists of one third of each type of questionnaire, and the actual collection method depends on the nature of questionnaire. This is an important detail as it ensures that enumerators with a certain level of abilities are not assigned to a specific method of data collection, which could introduce some bias in the results. When administering the 7-day recall and the usual month questionnaires, the interviewer makes a single visit to the household to complete the entire questionnaire. For the 7-day diary, since the literacy rate is low in Niger (29.5 percent in 2011 according to the ECVMA main survey), the practice is a daily interview by the interviewer, rather than a personal notebook where the respondent can record his daily expenditures. The interviewer makes daily visits on 7 consecutive days.
As noted above, the methodology used for the data collection mirrors the three methodologies used in the QUIBB, the ENBC and the ECVMA. The experiment is conducted in ENBC have been revised (see Appendix Table A3) . 4 This new list is used during the experiment for the 7-day recall and the usual month, and is included as an annex in the interviewer manual to be used to assign codes for the 7-day diary (there is no pre-printed list of food items for the ENBC or this last methodology). For the usual month method which mirrors the QUIBB, the interviewer makes one single visit in the household and collects information on the usual monthly food consumption for each item during the past 12 months and the number of months the item is consumed. For the diary which mirrors the ENBC, the information is not collected in a diary in the strict sense that the households fill in daily journals of the food consumed by the household on their own. Instead, the interviewer visits the households on a daily basis and collects information on the food consumed on the previous day; so the methodology is not a real diary, but a one day recall. This is somewhat different from the methodology used in ENBC where, for the purpose of nutrition analysis, the interviewer had to weigh the quantity of food consumed in the morning and in the evening and for that reason, he visits the household twice a day (morning and evening).
The final sample for the pilot survey is well covered, with a small percentage of replacement households (2.6 percent). The planned sample size is 648 households, with 72
households per location and questionnaire type. In total 661 households were contacted for participation in the pilot survey. Of the 661, 5 households are eliminated because the households were vacant and 17 are eliminated because of refusals or because of incomplete questionnaires.
We eliminate 12 more questionnaires which appear to be outliers regarding food consumption.
Those questionnaires present an energy intake higher than the mean plus three times the standard deviation. In the end, 627 households are included in the data for analysis. Among those 627
questionnaires, there are 207 in Niamey, 207 in Tillabery urban and 213 Tillabery rural. By type of questionnaire, there are 205 for the 7-day recall, 211 for the usual month, and 211 for the 7-day diary. 5 (See Table A3 in the Appendix.)
Descriptive statistics
It is important to determine if any differences that may be found in the consumption aggregate can be attributed to any other factor than the type of questionnaire. Table 1 shows some basic characteristics of the households and the characteristics of the household heads, by type of questionnaires.
When looking at their basic characteristics, the households seem similar on a number of them, but there are also significant differences in some other key characteristics. The household size and the household composition (number of children, number of adults and number of elderly), two of the key welfare explanatory variables are consistent across questionnaire types.
When considering the household size, the two extreme cases are 7-day recall and diary which have a difference in household size of 0.7 that is not statistically significant. But the head of household gender and age show some significant differences across types of questionnaire.
Heads of household from 7-day diary data are more often women and are also older than those of the two other types of questionnaire. For example 19 percent of the heads of household in the sub-sample are women versus less than 10 percent for the two other types of questionnaire. This could be an issue for the validity of our results since many studies show the impact of the gender of the head of the household, and sometimes of the age of the head, on the distribution of welfare, and sometimes of the age of the head too. In Niger in 2005 and 2007/08, when controlling for other variables, it was estimated that a household whose head is female has a lower welfare level by 27 percent and 42 percent, respectively, than a household whose head is male (INS, 2008) . The same study shows a very low negative correlation of the age of the head of the household and welfare, but still significant. In Guinea, the World Bank (2006) found a similar result. Being a female head of household has a negative correlation with welfare, but the age has a light positive correlation. In Senegal, neither of the two variables has a significant correlation with welfare (Banque mondiale, 2007). Those results lead to the fact that the gender and age of the head of the household being different among the different questionnaires type has to be taken into account when comparing the distributions of welfare in this experiment. In principle, the sample has been designed to avoid those types of disparities, but all errors cannot be avoided especially given the relatively small sample size.
Differences across the questionnaires types are less pronounced for other variables. The distribution of the education and labor market situations of household heads is very similar. The majority of household heads, regardless of the questionnaire type, have no education and more than three-fourths of them have achieved less than primary education. As for labor market, the participation is very high; in most cases, more than 80 percent of the heads have been involved in some type of activity during the last 12 months. Most household heads are employed first as selfemployed in non-agricultural activities, second as self-employed in agricultural activities; and third as wage workers. Still from 8.4 percent of the heads for Questionnaire 1 (7-day recall) to 12.5 percent for Questionnaire 3 (7-day diary) are unpaid family workers. This distribution, with self-employed in non-agricultural activities being more important than being involved in selfagricultural activities is consistent with the fact that the sample was urban oriented. But even if 11 the structure of jobs is similar, there is a difference in heads involved in agriculture, which is relatively higher on the Questionnaire 1 (7-day recall) sample. Although the experiment focuses on food consumption, it is also worthwhile to assess if the differences which may be found in the consumption aggregate might come from non-food items. Across questionnaires types, we used an identical list of items, the same recall period, and the same methodology was used to calculate the non-food component of the consumption
aggregates. It appears from Table 2 that there is no significant statistical difference in the nonfood component of per capita expenditure between the three types of questionnaires. Actually, the overall methodology used for the collection of data could have influenced the results. For example the fact that data are collected on a single day for the first two methodologies gives the interviewer more time to connect with the household which can lead to a better interview. But this is not the case, or this factor is not a determinant. The small differences seen in Table 2 come from the usual sampling and data collection errors, but they cannot invalidate the fact that the three questionnaires are comparable on this issue. 
WELFARE DISTRIBUTION AND POVERTY
Assessing welfare differences using simple tests
This section explores the impact of the methodology used in data collection on the distribution of economic welfare. For this exercise, we need an appropriate welfare indicator. We use per capita annual consumption, which has been used in the past in Niger. The consumption aggregate contains both food and non-food components. The food component comprises cash expenditures; and the value of auto-consumption and gifts received by the household. Data on food consumption have been collected using the three different methodologies described in the preceding section. The non-food module, which is the same in all three types of questionnaires, collects information on expenditures for non-food items over 7 days, 30 days, 3 months, 6
months and 12 months. Imputed rent has been estimated using a hedonic model for those households living in their own dwelling. A usage value for durable goods has also been 14 calculated. Health expenditures, which have been part of the Niger consumption aggregate in the past, are excluded, because they were collected only for the 7-day recall methodology. We also assume that because Tillabery is very close to Niamey, the cost of living is identical, so there is no spatial deflator.
When looking at the mean per capita expenditure, Questionnaire 1 (7-day recall) and Questionnaire 2 (usual month) are similar (see Table 3 ). On average, the difference in the mean per capita consumption is not statistically significant. It is interesting to note that this difference is not identical throughout the welfare distribution. For the households at the bottom (poorest) of the distribution up to the 25 th percentile, the average per capita expenditure is higher for Questionnaire 2, and the opposite occurred after this percentile.
However, per capita consumption is significantly higher for the first two methodologies (7-day day recall and usual month) than for the 7-day diary. The average per capita expenditure for 7-day day recall is 32 percent higher than 7-day diary; and this average is 28 percent higher for usual month comparing with 7-day diary. An F-test confirmed that those differences are statistically significant.
The differences between Questionnaires 1 and 2 (7-day day recall and usual month) on the one hand, and Questionnaire 3 (7-day diary) on the other hand, are not only at the mean.
There are differences along the distribution of the welfare. When comparing Questionnaires 1 and 3 which one can imagine will be very close because both are based on 7-day food data collection, we find that the differences are very important at the left tail of the distribution, less important in the middle of the distribution, and somewhat important at the right side of the distribution. For example the gap of consumption per capita for Questionnaire 3 compared to Questionnaire 2 represents 44 percent of average consumption of Questionnaire 3 at the 10 th percentile, 22 percent at the 25 th percentile and only 10 percent at the median. The same gap when comparing Questionnaires 1 and 2 are moderate and more identical at every level of the welfare distribution. Besides, the gap is higher at the right tail of the distribution and it reaches 22 percent at the 90 th percentile, while it is not greater than 15 percent at any other level of the distribution.
The difference on the whole distribution of welfare among the three types of questionnaires can be assessed using a K-S test. When comparing two distributions, the K-S statistic quantifies the distance of the empirical distributions between them, with the null hypothesis that the two distributions are drawn from the same sample. The only hypothesis when implementing the test is that the two distributions to compare are independent, which is supposed to be the case with our sample. When comparing distributions from the 7-day recall and the usual month methodologies, there is no significant difference. But when comparing distributions from the 7-day recall and the 7-day diary, there is no difference at the 1 percent level, but the difference is clearly significant at the 5 percent level, confirming that distribution of welfare from the 7-day recall is higher than from the 7-day diary. We get an identical result when comparing the usual month and 7-day diary. The differences assessed by a formal test can be visualized using Figure 1 . On the plot of the food per capita expenditure on the left, the curve from 7-day diary is always above the two other curves. The two other curves cross at three places. As we see, the curves crossed near at the 25 th percentile; at the 80 th percentile and again at the 90 th percentile, showing that those two distributions are close to each other.
We have seen in the previous section that, except for head of household demographics (namely gender and age), the experiment has not been affected by some external factors. We deal with those household characteristics later, but at this point it is interesting to go further in the comparison of the welfare distribution using some exogenous variable. For this exercise, we use two exogenous welfare indicators. The first one is the per-capita non-food consumption. We have seen in the previous section that the non-food component of the consumption aggregate was not part of the experiment and has not been affected by it. Since the non-food consumption is also an indicator of the welfare, we use it as an exogenous variable while comparing the three 16 distributions. The second one is an asset welfare indicator. The asset welfare indicator is constructed using 6 housing variables and 16 durable goods variables. All the variables are dummy variables. The weight applied to the 22 variables is the inverse of the number of households having this good for 7-day recall. Interestingly, the distribution of the asset welfare indicator is close for the three types of questionnaires. Knowing that the distribution of non-food consumption (which was not part of the experiment) is statistically the same across three methodologies, we have an indication that the differences in welfare distribution come from the differences in food consumption. For households reporting food expenditures using 7-day recall and usual month, there are similar results for the total amounts spent at the mean. The comparison between the distributions of food per capita expenditure shows that for low food consumption up to the median, food per capita consumption is greater for usual month, and the reverse thereafter. All of the amounts reported by households using 7-day diary are significantly lower than using the other questionnaires. As we did for the total household per capita expenditure, the K-S tests confirm that those differences are statistically significant.
In theory, because households can immediately record an expense when it occurs, the 7-day diary (Questionnaire 3) is considered to be the gold standard for collecting data on food our case, we focus on the percentage of households who reported eating a particular food product, by type of questionnaire. Our interest is in the most consumed products (cereals, meat and fish, cooking oil, eggs, milk and dairy products) that amount to two-thirds of total food consumption expenditure. An interesting point comes from Table 4 .
While the percentages of households consuming a specific product for 7-day recall and 7-day diary are similar, the usual month shows higher percentages of households that say that they consumed the items. This can be explained by the time of year at which the pilot survey was administered (as we mentioned earlier, the pilot survey was done in February and March during a time of year when some products are not available) and of the methodology. Households indicating that they did not consume a specific food product during the last 7 days, or during the collection of diary data may not have consumed that product because it was not available at the time of the survey. But during the last 12 months as collected in the usual month methodology, the product was available and households consumed it at some other period of the year. This is another drawback of the 7-day diary methodology: it is difficult to find all the products at any given time of the year. Even if the data were collected in November, after the harvests, we would have encountered a similar issue with some products. A shorter reference period leads to not taking into account the expenditure allocated to products, which are rare or even not available on the market at the time of data collection. One might counter that assuming that households substitute rare products for those available, the household's disposable income is allocated to other products, and finally consumption levels would be close. But that assumption is based on the idea that all consumption comes from purchases, which is not the case. An important part of consumption comes from own consumption and gifts, and this part is underestimated in the case of scarcity of the product. In addition there is the issue of consumer preference. The household can consume a product because it is available and may not be willing to use this money for a substitute product. Thus this factor may partly explain the fact that the level of household consumption of the usual month approach is higher than that of the 7-day diary approach.
One of the main results at this point is the fact that the average expenditure from the 7-day recall methodology is higher than the 7-day diary and that this difference is important. One would expect the opposite, the 7-day recall being lower and the two methodologies giving closer results on average expenditure. The logic underlying this expectation is that recording information using the diary is supposed to be more precise, while a recall, since the respondent has to use his memory, is supposed to lead to some forgotten information. We explore further the sources of the differences between the diary and the 7-day recall by looking at incidence of reporting expenditure.
We proceed to the comparison of the total number of observations recorded for each of the two methodologies (Table 5 ). There are nearly 14,000 observations for the 7-day diary, but as we know, a product can be purchased several times a week (even several times a day). When we aggregate these observations for a single product in each household, we obtain 4,121 observations, which is very close to the 4,152 observations obtained for the 7-day recall.
Moreover, we generally find the same products in the two methodologies. Thus the difference might not come from some products having been purchased, but not recorded. But it turns out that the average expenditure per item (not weighted) with the 7-day recall approach is 52 percent higher than the 7-day diary. This result can be in parallel with the fact that the number of observations of the 7-day diary decreases gradually from the first day to the fifth day. Although it increases somewhat during the last two days of data collection, the number of observations of the first day is no longer reached later. 6 Since there is no technical reason to explain this decrease, it can be attributed to the survey methodology, perhaps the fatigue of the respondent or the non-possession of part of information. It might happen for instance that for products which are purchased multiple times a day (items like doughnuts, bread, etc. can be purchased by different family members the same day) or meals which are taken outside the household, the respondent does not have all the information (Wiseman, Conteh, and Matovu, 2005) . Even with this drawback on the side of the 7-day diary methodology, one cannot exclude the possibility of an overestimation of household expenditures when using the 7-day recall method. One can, for example, think that because of the memory effect, for some items which are frequently purchased during the week, the daily expenditure is multiplied by seven and not necessarily by the exact number of days in which the product has been purchased. To examine whether there might be an overestimation of expenses from the latter approach, we calculate the 6 The same profile of the number of observations per day has been observed also during the 2007 ENBC in Niger.
There has been a decrease of 9 percent of the number of observations between the first day of data collection and the 7th day of data collection.
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number of calories per person per day from each of the two methodologies. The calculation is performed on the sample, without applying any extrapolation. The idea underlying our analysis is that a person should consume around 2,100 calories per day. If it deviates too much from the standard, the data are certainly unrealistic. The basket used (39 products) represents 80 percent of food consumption for the 7-day recall and 76 percent of the 7-day diary. We get an amount of 1,558 calories for 7-day diary and more than 2,462 for 7-day recall. If we assume that the part of the consumption not taken into account in the calculation (meals taken outside and some less consumed products for which prices are not available) provides the same amount of calories, we get 1,900 kilocalories for the 7-day diary and more than 2,700 kilocalories for the 7-day recall.
Those figures tends to show that if in the specific case of Niger the 7-day diary underestimates the food consumption, the 7-day recall on the other hand tends to overestimate it. 
More on welfare impact using some regressions
The preceding analysis shows that the methodology used to collect data on food consumption makes significant differences in the welfare indicator (as measured by per capita annual consumption). In this sub-section we use linear regression techniques to explore further those differences. The first model is the regression of the logarithm of the total per capita food consumption (the welfare indicator) on the type of questionnaire (Model 1). The rationale of this model comes from the fact that since the experiment is a real randomization, the only variable that affects food consumption is the type of questionnaire. Other factors such as the interviewer should have no effect. Actually since the type of questionnaire is a dummy variable, the model is not different from a simple test of means among the three methodologies. In the previous section,
we noted that for two characteristics of the head of the household, namely gender and age, there are statistically significant differences across households assigned to the three methodologies. To control for these differences, we introduce the interaction between the type of questionnaire and each of those variables in a second set of regressions in the second model. So in a second model, we interact the type of questionnaire with gender (Model 2). In a third model, instead of the gender variable we have age (Model 3); and the last model includes both variables interacting with the type of questionnaire (Model 4).
Formally, y i is the logarithm of the total per capita food consumption for household i, Q ki is the questionnaire type (k=1, 2, 3; with type 1 being the 7-day recall, type 2 the usual month and type 3 the 7-day diary), Female i and Age i are respectively the dummy for female head of household and Age of the head of the household and U i is the error term. We estimate two models. The first model is (Model 1):
And the Fourth model is (Model 4):
Models 2 and 3 are derived from Model 4 by removing respectively either the interaction between the type of questionnaire and the gender of the head of the household, or the interaction between the type of questionnaire and age of the head of the household. The comparison between the three methodologies is based on tests on the estimates of the parameters β.
When considering food consumption and the first regression (which has questionnaire dummies as the only explanatory variables) and taking the 7-day recall as the reference methodology, the 7-day diary has an estimated gap of -28 percent (exponential of -0.332), and the estimated parameter is statistically significant even at the 1 percent level. Always taking the same methodology as the reference, the difference with the usual month approach is not significant, confirming the results found using simple statistical tests. Introducing the possibility of the gender of the head of the household interacting with the type of questionnaire tells the same story, with on average a lag of 25 percent of the per capita food consumption from the 7-day diary methodology compared to the 7-day recall. When we remove the gender and introduce the second variable which is the age of the head of the household, the difference between the food per capita from the 7-day recall and the 7-day diary is even higher, suggesting that part of the gap was captured by the head of the household age effect. But the gap from this regression seems large (55 percent) compared to the previous ones.
At this point, the partial conclusion is that in the case of this Niger experiment of measuring food consumption using three different methodologies, the 7-day recall and the usual month method give higher values than the 7-day diary approach. This conclusion is robust, using simple statistics tests and regressions. The next sub-section explores the impact on poverty and inequality.
Poverty and inequality
The trend in poverty, not its level, is what matters for the evaluation of public policies.
With the MDG goal to halve poverty by 2015 from its 1990 level, the measurement of progress toward that goal is the poverty trend, i.e. the change in level over time (World Bank, 2011) The results in Table 8 show important differences among the three methodologies for all poverty indicators. When considering the poverty headcount, poverty is 8.5 percentage points higher with the 7-day diary compared to the 7-day recall; and 4 percentage points higher with the 7-day diary compared to the usual month. When implementing a formal test, the difference among the poverty headcounts using the three methodologies is not statistically significant; but when doing pairwise tests, the difference between the 7-day recall and the 7-day diary is 26 significant at the 10 percent level. As for the two other poverty indicators, the gap among the three methodologies go in the same direction and the differences are even significant at 1 percent level. One of the reasons why some of the differences are not statistically significant even if they appear large in absolute value is that the standard errors are high; the size of our sample is only 200 households for each methodology. Now because of the small sample, the standard errors are high and the magnitude of the differences is probably exaggerated. This should not undermine the credibility of our results especially considering that other studies with higher sample-sizes have obtained similar findings. Not only did we find that poverty measures are not consistent across methodologies, inequality is also inconsistent. We use three different inequality measures, the Gini index, the Atkinson index and the Theil index. The 7-day recall methodology which has the higher level of expenditure and the lowest poverty indicators comes up with the highest inequality, regardless of the inequality measure used. The differences between the 7-day recall and the usual monthly recall are not important, but they are when compared with the 7-day diary. Using a Gini index, up to 6 percentage points are just differences in methodology of data collection. These kinds of trends have been found in other countries when the methodology of data collection has changed between two surveys, including in Niger. In the case of Guinea for example, the methodology of In Niger the Gini index was supposed to decrease by more than 7 percentage points between 27 2005 (usual monthly) and 2007/08 (7-day diary); we think that part of this decrease, if not all, can be attributed to difference in methodologies (INS, 2008) .
CONCLUSIONS
In this paper, we assess the impact of three methodologies of food data collection on the welfare distribution, and on poverty and inequality measures using a randomized experiment. We assigned one of the food data collection methods to each of the three randomly formed groups.
The first methodology is the 7-day recall, the second one is the usual month and the last one used a 7-day diary. We find that there is a difference in the distribution of welfare, between on one hand, the 7-day diary and the usual month and, on the other hand, the 7-day diary approach. The gap on annual per capita consumption between the 7-day recall and the 7-day diary is estimated at the mean being one third of per capita annual consumption. The differences found between the 7-day recall methodology and the 7-day diary comes from both some overestimation of food consumption on the 7-day recall and an underestimation on the 7-day diary. These differences lead to differences in poverty and inequality measures even when using alternate poverty lines.
This last point is important since trends are important in evaluating the impact of public policies on poverty. In fact the three methodologies used in this study have been implemented in different household surveys in Niger blurring the real trend of poverty indicators, particularly when those trends are difficult to reconcile with economic growth. So to get a better understanding of poverty trends in Niger and assess how the country will do related to the first MDG which is to halve poverty from its 1990 level, it might be useful to revisit poverty trends in Niger. Revisiting the poverty trends used in Niger is not enough, one has to also prepare and ensure comparability of poverty measures in the future. The 2011 national household survey has used the 7-day recall approach. It is important to replicate the same method in the future, to be sure to get a more robust comparison on poverty.
Since the magnitude of the differences on poverty measures seems high, it might also be interesting to repeat the experiment in some other country facing the same problem (Guinea, Mali, Burkina Faso, etc.) with a larger sample. It can also be interesting to make these comparisons in the case where the 7-day recall and the 7-day diary methods are implemented with more than one round during the year.
